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(54) PROHLED PIPE 

(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made m fonn of symmetric combination of three 
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portions fonning third cavtty txtwecn them; Inner surfaces of two tear-shaped cavities are fonned 
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bUlet. Inner surface of center cavity Is formed by outer surface of round biOet and outer surface 
of this cavity Is fonned by Inner surface of round billet EFFECT: enhanced rcUablllty. 1 dwg: 
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(54) nFMUnUIAH TTVBA 
(S7) Abstract: 

McfHuiksoBaHKe: b TpytSocTpocHKH. CympocTb M3o6pcTeHioi: npo^wib BtiinQTKHeH B BBfffi cnuuerpiFiBOfl 
Kou6saiaq^ h3 Tpcx Kanntsup^thtx nonocreft. o6pa30Bafcai>ix 113 Tpy6iioft aaroroBKH. flpc S3 Koropux 
oonpKxacaioTCfi uemjty 0060ft Hapy^KHbiMH noecpxHocimoi ynncpeniffaix «iacrett c ^opuHpntva m tM utMffy 
HHUH TpcTbCM nanocTH. npH »TOM egHyTpcHKHe noDepxHOcrti ^oyx KaxureamHbuc nonocreft o6pa30BaHbi 
GHyrpeimefl noBepxHOCTbio Tpy6iioa aaroroBRM, kx na^mut noaepXHocTH o6pa30BaHbi HapysHoft 
noaepxHOCTfaio Tpy6Boft sarcmnLH. a BixyTpemwi noBqsxiiocTb cpe;RHefl nonocTH o6pa30BaHa Hapyxaoft 
noeepxHocTfaio Tpy6fioit oarcrrooKH, HapyvHan noBq»oiocTb yroft nonocni o6pa3aeaHa E^yrpeHBcfi 

DOBepXHOCTblO Tpy6H0& 3ar0T0BBH. 1 X7I. 
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Description (OascaaHC ■3o6pcTCBK5i|: 

M3o6pcTtHMC amocirrca k o6pa6<mcc Mcramioo f^anncwicM k uomerr 6brrb ncnomooBaiio npH 
KsroToanefiHH Tpy6 c ^mioohhwm npajwiew. npHMCHaeuux b KWtcrot saroroBMt nnacrupell. 
Ncnanb3ycMb«x fl/w BoocraMoaneKiui rcpMCTWHOcxw Bopfothix, Hc^rmnjx u rasoeMx cKBajooi. 

MoBOCTHa MHorony^eoan npoA<w»bH»-ro*pMpoeaHHaH Tpy6a, nprnifrraH aa nporomn. DbinanHCKHax lo 
Rpyr/io* xpy6Koft DarorooKM nyrew Ae^pMnpoBamui (pacrmeKiui) ee noncpcwioro ce^c«l«^. PcryjmpyH 
BcmNWHy ^aamiBainw paniiKOB a aaroTOwy m ux Kojmtwcrw. moikuo Ha oahoR onpa«e HaroTaaroiBaTb 
TpyCbi c paamraibiK fipo<>itfieM. «rro oco6eKHO eaxwo Ann Tpy6, Hcnwibsyoiboc b Kanecrse iinacTbipcfl jt/ia 
peuQHTa o6canHfaix Tpy6. 

HwocraxKOM xaKoft Tpy6bi rbiwctoi 6oAbmaH crrcnein> fK<4opU9Ufm b uccrax K3rM6a. wxo ywcHMnarr 
B03M0MB0CTb pacnmpeHiw iwacTbip« b kojiohh* h yBcmnoiDaeT cTpariCBaiocn?ie nanpruKWUSt h, Kpowc 
Toro. 6anbinoe Korawecrw) KOHuarrpaTopoB HanpAKCBKn b wccrax ii3ni6a Tpy6u. 

ToaoraecsaR ^a^aMa, pcinacMan a3o6pcrcHHcu, samuoMacrcH b yMCHbraefora BcmwKHbi cxrrawiBOfl 
nfs^opumufm 3a cmcx chbukchkh KpiiBBaiibi npo^ima a b chhkchhh npoAoni^fiDbcx jffi^apkonfxA Tpy6bi. 

nocraanefoian sa^atifl peoaaercn 3a cqer Toro, wro a npo^Bnunft Tpy6e. np»QWCTBCiii» ceapnofl, 
BbmonBciiHoft c ^aoomiboi ceueBMcw iipo4«n«. coiviacaa KM^peram. tqMfonb BunumeB a mpfi 
eaxMCTpHMBolt Koutoai^ni H3 rpcx KvmeBBfipboc nojiocreft. o6pa30Bainninc p T|y<faoit 3«l wE^b.m. abc b3 
K<rrcpb« conpTOBcajcrrcH Mcafly oo6ofi HapyTKHWWH noocpxHocrmai ynrapcKHNX wreft c ^opwapoBaHMCM 
MCJKffy mai xpcrbell nonocnw, npn aroM EHyrpcHHiie noacpjamm j^k mammq^fajx nonocrreft 
o6pa30BaHbi BHyrpcHHCfl noBepxHOCTbo xpyCHoft saroroiBoi. kx BapyxHue noBcpxrocTH otipaaoaaBbi 
HapysKHOft noBcpxHocTfaio rpy6naA aaroroHKiL a BHyrpcHKHH noeepxHOcn* nonocrw o6pa30BaH a napyai mofi 
noaepxaocTbio Tpy6aoft saroroBKM, HapyxHan noocpxHOcrb yroil nonocni o6pa30BaHa axyrpamw 
noBcpxBOCTbio Tpy6Hofi aaroTOBu. 

B npcAnaroaioft npc^Hnuioft ipytSc fiowbOiaH Macn* noacpxHocmi Tpy^w Homrcsi uacrruo onucaHaoft 
oKpysKBcxTTH. «iTO OTatoiTcnbHO ywcHbiDacT KorowecTBo KOHUCHTpaTOB HaiqwuKCMOT no nqjMMcrpy TpyOM h 
ycKnim paana*« iipo4nuiic h noBwraaer npotmocxb cchchhh npH pa3AaMC Tpy6 a npoqpooc kx HcnoTnooBa™ 
a Kanecrae nnacrupeft Ann BoocraHOBneHsw rcpMexMxiHocTH npa pcuoHTC o(Scwn>«3t KonoHH. Kpowe topo, 
doasaiOTOi ocrartjcmbic HanpfuKonw m b csapBou mse nocjic p^vnx rpy^w b CKBaxMBC. ran itax 
caapaoA moB naxoAirrcH b aoHc wanoft a€4«P"«J>™. * ocrantHaH wacrb nepsoicrpa (c4«pMHpoBanHbie 
xanncBmBbic nonociv] kmcct anaasbic ncpexDAu c uwoA KpHOssuoS. 



nepHMcrp BapyxHoft noeepxHOcra iipo4«n«iott Tpy6bi HecKontKO Sonant EHyipcBBero nepiiMnpa o6caflpoft 
Tpy<$ia AW cwwamw aaTW^ a HapymH* omicaB^ 
Tpy6i»i AFW o6ocncwcHii« coo6oniioro cnycsa b cKBaxmsy* 

KcnanbOOaaHKe npo^wihHbix Tpy6 a Ka-i«CToe iwiacT«peft. ycraHaanHaacMba b uccrax no^xasAcaHfi 
(TpemoHbi. MecTKaH CKB03Haii Roppo3iin. A«!4op«Ix»aHHbic oTOepcTW!, lOHOC SI Ap.) o6caAHWx kojiohh. 
BMcrr pjw npetiMymeCTB no cpaBHcmno c ipaww?«»HbiMH ucTOAa*«: KSPo^roBnOTc npcxJiciMiofl ipytSbi ro 
caapROfi 3arcm«H ncoBoniicr 3HaHHTcnbH0 CHH3irrb pacxoA" na cc npoiDBQRCTBo: ran kok 
3HatantinbHaH ^acn. nepMMrn>a Tpy6bi jmrweroi wrrwo onHcamofi ospyamocnL rro ywcaunaex 
KonwiecTBO KOHUenTparoB, yBcnjWHBaer nnom^ftb conpHKocHoDCHUH npH paoAa^c wexfly DbrapaBnomoft 
Tpy6oft H KonoKHoft u ywwvKsat^ HanpOTCHUH crparRBanKK; Boa^oMOCxt. npmjaacmw npo4»inbHwx 
Tpy6. c^MSipoaaiiiii>ix b 6yirrbi, nosBomicT coKparHTb epeuH pcMoura, yMCHbonrrb paotoA MarcpHanoB m 
aaipaTu npH pcamm noBp^MAcmiux ytiacncoB nnacwopjofli JcoHCWtt An«Hbi. npoaaBQjffi rrh pc uoirr b 
cKBajKKRax Ha suawrenbitux r/iyCimax, noawcRTb napfiXHcm m Aonroacmwcm. orpcMOirrapoBaHHoro 
yuacTKa. 

npH 4K)pb«HpooaHKH 6yirra h3 npwaracMoft npcxtmnbHoft Tpy6bi aiiaHHTcmiHO caxKaxnoi nppAonuibie 
Ae4«pMax^ K dcpyuKBaHHc TpyCw. Tax xax ymiig^a eHTROB npoAonbHoil ipyebi npowsawiTca Ha abc 
onopbi ynoipcHHbtx wacreft KsnntBujSfOJK nonocrrcft, 

KpoMc Tore. npwaraeMbril npot^wib ixueerr Aocrawmyio JKOcTKOCTb. n npa ^opMsipoBaHiiH 6yirra kc 
npoiicxoA>rr CKtfmw ocHemw. a npM pa^Moxac hc Tpe6yCTC« AononmrrejlbBbix onepauKfl m o6opyAODaHiOi 
p/iH npaBKM Tpy6bi or CKpytotBamw. 

npeAnaraewan rpytSa npM uaKCMwanbHoa RouiiaKTHocTM ccmchmh hmcct Haa6anbmK« p^Aiiycfai xpMBM3HU 

l^pMbt CeUCHMH 4»aCO»H0PO npO(|)IUlH. A *1CM MCUbUIC KpHHH3Ha <»OpMN CC««aniH npo4>iinH. TCM MCHbOJe 

lopacxoAOBan pecypc nnacwoiocTti npM <fropMOBKC npo^nuiH b craHC H npw paiwaMC ero B ckbwkiihc, tcm 
MCHbiue BcnuMMHa ocTaTovilux iianpn»CHH<i. 

Ha MepTCjKc w3o6pa«eHi«i npo<l>iuiKHa« Tpy6a noncpewoc ocueHMe. r«e I m 2 - xanneBiWHbic nanocrii. 3 
ceapHofl aioD. ^ 
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npwcT««««. ctfofl c»wwcTp.n«y« «m«c»«m« Bqm«4Uil^ «» K0u6w™^ » 



P<5t«>ou. »ro6M c8.pH.ft noe 3 (Sun p«»<»,o«« mom. oepnocun^ och c«>^^i^r^o^ 

3^™.. BH>rn«mw, m^quMBCTb mnocrt. 2 oepaaoeaHa „apy«„ofl noDcpxBocrbio n»<SHO« aarwoam 
npo<>»m«yK> TpyCy, nanpHwep. m nonocoBoft aaroTOBBi n(uiyqaxn> cntpytya^ o6pa3«M. 

Z^^^^'^^'J:!!'""^"""^ oca««BaKrr no Bep,««„i«ri«V^Z^ 

^Myro^oro npo*„„« „ ♦op^aa»,H nanocn=« I. a 3«reu «,m«an«ba„ »anK.»« flc^Z^ 
Tpy«yAonony«ieBi«TpeT««iionocrH2ii3iflai«^ »« He^pifflBTor 

!SjIL"2;t.;rSL!^****^™^ ™pa«„po8 <|K>puoan. iipo4>iiiM omcnbiiux ywcncos ycrraaanHsuar 
«aw»TP<*yeuoai«MeTpin,npo4Bnar«mio^ jf«^™«B™«jQT 

ntocne B«n,6poM« npo«Hnbina in«U B K>nB6poaoH»ift mieni -nq^ BcnomaytittB e KaieerDe 
Hcnc««o8aH« npo*K^ 

nnar«xm. »a«anu,. 3Ha«rmn*. CH««m. ^<ZLe 
a««H eo^ft „^^^, B«ca™ „po^ H B Hwy«H«ft on»c«S!»^.JI,rS^^ 
cnycs B CKBaJKBHy k ueciy noBpcKncmin. ~-«~xih«u»« 
npo^nnwyn Tpytiy nonyrjaioT cne^own^iu oCpasoM. 

*!L"°!°rV^'°'^'^ '"'^^ «Pyrnyx, Tpy6y flH^ietpou 89 c •mnnvHofl c«hk« 3.5 «m 
» 6e«o«««oa ncBTb.. aarcM .pyr^ ^yfiy „ npo^wmpoBOWHOM CT«Ke lipo*««w^ b npoi^iu™^ 

^^S^^^"" "^■.'""^ coo™.™ p««q«B B xHior,Bc,c.^ Z wx^rrr7i 

S^Zm^^^ ^ c^^<rr 28.9 mw. B i,po»mbHO« tpyit 

^^2^^^r^ST V™™^ p.3Ba„«tOB,qr. nocnt Tpy6a B«„pa«nHr.«, „ „„.r™o 

J^' P^^^'P^ <=™«'' npo4,„„„.o(» Tpy6w (anac-rwpa) HaxoAH-rea b c)ca-K>w 

ooCTo«oo^ a o<5cw.o« -^ytu b pacTHHjrrou. KoHra^T^c Hanp«,eH», R Hamraie y™<m»wnH 

WmomooBaHHe npo*HnhHoll rpyCb. a MMecree 3«rat>oa. nnacT«peft wi„ p«Mom-a oCcanHMx -nwe 
ocooonHer BoocraHoarrt. pa6oTocnooo6HocTB CKBa««H c Ham.ei«lWMl.^-i^«W^ «»CW«WX Tpy6 

•fao6^T«^^oue««oBaHo r HcnomoosaHHio Ha ™,Bp«w««Mx «oa«HH«x raaoa-x h ««Tfmb.x 
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Clalma (<DopMyna R3o6peTeHKHj: 

npo<>MJibHaH TTpySa, npeKMyipecTecnHo csapHan. ebOKUiHeHHafl c ^acoHHbOC OdCHMCW npo^iUiH. 
OT/nniajon^ancsi tcm. rto npo^ivih BbinonHCH b w^e cHMvierpifWoft Kou6aR&nf€i U3 Tpex KanncGs^^HUX 
nonocTcit o6pa30Baini«x H3 Tpy5iioft oaroroBKH, ppc k3 Koropwx cocpKKacaiOTOi uuv^y co6ofi 
HapymHbtwu noocpxHocxHwn yumpoaiux Macrctt c ^puHpoBafOKu wicjcfly kkuh Tpcrtcfl nonocnt, npH 
3TOM BiyTpcHHHC noBcpxHOCTfi flByx KanTicfiHWHMx noaocxcH o6pa30BaHM EnyrpcHKcii noixpxHOCTfaio 
Tpy<$HoA 3aroTOBKJi, toe Hapyisxbic noBcpxHOcxM o6pa3oBaHbi HapysHoA nosepxHocrbio Tpy6iioa saroToeaui, 
a BHyrpcHKnH noecpxHOcrb cp^cft no/iocTM o6pa3oaaHa HapyjKHoft noeepxBocTfaio Tpy(SHofl sarorosKii, 
HapyjKHaH noBcpxHocn. aroft nanocmi o6pa30BaHa myivcHHeft noBcpxHOcruo ipyfiHoft aaroroBRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be apph'ed for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttifomi chambers formed fi-om a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe firom a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fad that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

Tlie drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, fi-om skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 1 2 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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